Superconducting RF Technology

The View from210,000 ft
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Motivation

. Recently produced superconducting modules have cost ~$450k per
active meter at operating gradients of 15— 20 MV/m
. Estimates for the linear collider assume costs ~$75k/m for twice the

performance!

Cost vs Gradient

. Frequently quoted cost models
assume cavity/module unit costs
are independent of gradient!

~=%  Combination of economies of scale
) and learning curves could buy us a
factor of two

« We need at |least another two
factors of two!

We need a new paradigm! New designs! New methods!

Our goal: an international partnership of national labs, universities and
Industries executing a coherent, integrated development program.
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SRF Technology is Deployed Worldwide

CEBAF at JLab

800 MeV

ACC 4 & ACCH

Europe: LEP at CERN’
TF at DESY

" No longer in service

Carlo Pagani
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Details vary, but ...

This model of a CEBAF Upgrade cryomodule is representative ...

Missing: Superconducting
Quadrupole, Cryomodule Movers,
etc.

Coupling to He distribution

Diagnostic

Magnetic Shields Instrumentation

Alignment Fixtures

Two-phase helium distribution

Insulating vacuum vessel

Feedthroughs for RF & Multi-cell niobium cavities

Instrumentation

Cavity tuners
Support Structure y

A CryOmOdU|e iS a COmpleX Thermal shields & insulation

engineered object. Helium vessels
Present designs work, but are not HOM Couplers
. . . - W _C |d
engineered for reliability or cost. Fundamental Power Couplers Transion
=L DONPNENSN : . PP=S" Office of
_ \Cgf;:?:f: - (ﬁ I Thomas Jefferson Natl(z:\lrlal ﬁcceldekr\;ﬂ?g:orFacﬂletZ 4 Science™®

Operated by the Southeastern Universities Research Association for the U.S. Department of Energy U.S. DEPARTMENT OF ENERGY



Bqulng Cavmes

- Deep-drawn to

Qualified Nb sheets half-cells B . 2 e~ groups: mto cavmes

! = 1 ik - ‘ i

1 ;
«|and test] : .
- " _Buffered chemical
" polish to remove

damage layer

Baked at 600°C-to

g ove hydrogen g

Blectropolisi

for final finish

- A _ -
e oY YY) v ____..-u-"

|

/ Office of

| sfeffersan fa I Thomas Jefferson Natlonal Accelerator Facility s « [
\(J\-f \-f' \-I C:\D and Setti funk\My Di RF Insti inear Collider\Industrialization A sc'ence

Operated by the Southeastern Universities Research Association for the U.S. Department of Energy U.S. DEPARTMENT OF ENERGY




Building Cavities

Each of these major steps is composed of
dozens of substeps — most of these have
options to be investigated; all of them have
guality control issues

Mike will have more details in his
presentation
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Building Cryomodules
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Building Cryomodules

Assembly of a cryomodule Is presently a
long (6+ weeks) labor-intensive activity.

It costs about as much as assembling the
cavity string and has the same impact on
collider costs

We need a new design: simpler, with much
more automated assembly
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The Challenge

e New model for R&D:

Major labs in every region Coordinate internationally to duplicate only
have largely duplicative where it adds value, increasing total
programs technical reach

 New model for design:

Design is a national lab Create an international partnership among
responsibility national labs, industry and academia to
insure technical performance while
designing for cost (ease of assembly;
increased automation)

 Would something like Sematech work?
* Time Is of the essense!
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